To assess the maternal mortality ratio, causes of maternal death, time interval from admission to death with impact of late referral at a tertiary care teaching hospital of rural Assam. Method: A retrospective hospital based study of 88 maternal deaths over a period of three years from January 2013 to December 2015. The information regarding time interval between admission and death, details of referral status, demographic profile and reproductive parameters are collected and results are analyzed by using percentage and proportions. Results: Over the study period, there were 20333 deliveries giving maternal mortality ratio (MMR) of 446.38 per 100,000 live births. Most of the women died (n=65, 73.87%) within 12 hours of admission suggesting majority of the patients arrived at the tertiary care hospitals quite late. Most of the deaths occurred in the age group of below 25 years (n=69, 78.4%) and most of them are primi gravida (n=62, 70.4%). Most of the cases were unbooked, 65(72.73%). The number of direct causes were (n=76, 86.4%) in comparison to the indirect causes (n=12, 23.86%). The leading direct cause was eclampsia (n=40, 45.45%) whereas indirect leading cause was anaemia (n=11, 12.50%). Conclusion: Most of these maternal deaths were preventable by proper ante natal care, early referral, well equipped transport facilities and by more equipped tertiary care.
higher MMR of 328 (2012) within the country [2] .
Pregnancy though it is a physiological state always carries high risk of maternal mortality and morbidity which has a serious implication to the family, society and the nation. Morever MMR indicates as a very sensitive index that reflects the poverty, socioeconomic status, literacy, social upliftment, economic growth, quality of health care provided to the women and women empowerment status of the nation also [3] [4] [5] .
The present study was conducted to review the existing maternal mortality ratio , causes of maternal death, time of interval from the admission to death, status of referral system with transport facility , impact of delayed referral at a tertiary care teaching hospital of rural Assam so that corrective and cumulative steps can be suggested for the concerned departments like health and family welfare , social welfare, education , welfare of tribes etc. so as to reach the goal within the stipulated time period.
Materials and Methods
This retrospective hospital based study was carried out in the Obstetrics and Gynaecology Department of Jorhat Medical College and Hospital, a rural tertiary level health care referral centre in Assam, India over a period of 3 years from January 2013 to December 2015. A total number of 88 maternal deaths were analyzed with the special emphasis on sociodemographic profile of the patient, prenatal care, parity and cause of death. We also analyzed the time interval from admission to death, trimester of pregnancy at the time of death, communication facility and delay if any in reaching the tertiary care centre from primary care centre. All necessary data were collected maternal death register, bed head tickets, data from MRD department, and maternal death review meeting register. Results were analyzed by using percentage and proportion. Inclusion criteria  Death resulting from complications of pregnancy itself, labour, or the puerperium or within 42 days of termination of pregnancy irrespective of site and duration of pregnancy.
 Death resulting from disease present from before or which developed during pregnancy that was aggravated by the physiological changes of pregnancy.
Exclusion criteria
 Death resulting from other causes except mentioned above, including suicide and homicide.
Results and Observations
In this study, total live births were 19716 and total no. of maternal deaths were 88 in the above mentioned period giving rise to an MMR of 446 which is found quite high in comparison to the national level. Table 1 shows year wise no. of maternal death and MMR from 2013 to 2015 and it is observed that in our study period, maternal death and MMR was almost equivalent in the years 2014 and 2015. Table 2 shows that out of total 88 deaths, 37 (42.04%) were in the age group of 19-24 years followed by 32 (36.36%) deaths in <19 years. Majority of maternal deaths 65 (73.86%) belonged to lower class, followed by 16(18.18%) from the upper lower class. All the mothers who died were from rural areas. Majority 52 (59.09%) of them were educated up to primary level followed by 22(25%) were illiterate and only 12 (13.63%) had studied up to secondary level. As seen from table 3, out of total 88 deaths, 62 (70.45%) were primigravidas, 21 (23.86%) were multigravidas, and 5 (5.68%) were grand multipara. Maximum deaths, 76(86.36%) have occurred who were unbooked cases. Majority, 61(69.31%) deaths occurred in post-partum period; followed by 23(26.13%) in the 3rd trimester and 2(2.27%) in the 2nd trimester and another 2(2.27%) were expired with the diagnosis of ruptured ectopic pregnancy. As observed from table 3,
Figure 1: Distribution of causes of maternal mortality according to the year
out of 88 deaths, 53 (60.22%) women died within 6 hour of admission and 21 (23.86%) died between 7-12 hours of admission. Another 14 (15.90%) died within the post partum period due to various complications. It is also seen from table 3 that, 9 (10.22%) women died between 13-24 hours of admission and 5 (5.68%) after 24 hours of admission.
As evident from figure 1, direct causes contributed to 86.36% (n=76) of maternal deaths and indirect causes contributed to 13.63% (n=12). Amongst the direct causes, 45.45% (n=40) of total maternal deaths figure 2 reflects the time interval between admission and death. It is shown that most of the maternal deaths occurred within six hours of admission followed deaths occurring within twelve hours of admission. This indicates that majority of the cases were referred to the tertiary centre at a very critical and irreversible stage which is quite late to save the mothers. It is also observed that this time interval is almost similar in all the three years. In our study a few number of maternal deaths were found to occur after twenty four hours of admission. Graphical representation in figure 3 also shows distribution of deaths per year in relation to the time interval between admission and death. It is observed in our study that the time interval from admission to death is similar in all the three years. This we can say is a very important factor for high maternal death as these mothers arrived at the tertiary care centre quite late and at a very critical and irreversible stage, which in most of the cases were due to late referral.
Discussion
Maternal mortality is unacceptably high in developing countries including India. Death of mother is a tragic event. In practical life, it has a severe impact on the family, community and eventually the nation. The young surviving children left motherless are unable to cope with daily living and are at an increased risk of death. Reduction of maternal mortality is the objective of MDGs, especially in low income countries, where one in 16 women die of pregnancy related complications.
In the present study, there were 88 maternal deaths amongst 20333 deliveries and 19716 live births, giving an MMR of 446.38 per 1,00,000 live births, which is higher than the national averages. Jorhat medical college and hospital being a teaching institution and a tertiary care centre, get complicated cases from rural areas. Admissions of moribund cases referred from peripheral hospital have inflated this mortality ratio, like other teaching institutions of India. Like this study, other similar studies from tertiary care institution reported MMR ranged between 213 to 879 per 1,00,000 live births as described by A. Verma et al, N. Purandare and A Pal et al [6] [7] [8] .
No discussion of global maternal, newborn, and child health is complete without addressing basic issues of social determinants [9] . Marmot notes that, according to the World Health Organization, -Social determinants of health are the conditions in which people are born, grow, live, work, and age; these circumstances are shaped by the distribution of money, power and resources at global, national, and local levels [10] . In the present study, Maximum deaths 69(78.40%) were in the age group of below 25 years. Maternal deaths in age <19 years is 32 (36.36%) & over the age of 30 years is 6(6.1%). A study done by Dogra also showed similar age distribution like our study. With the prevailing custom of early marriage in rural area, majority of the women present with their pregnancy in the early age group. In the present study, out of 88 death 62(70.45%) were primigravidas and 21(23.86%) were multigravidas. In our study 5(5.68%) women were grand multipara. Dogra and Purandare also published similar report in their studies [11, 12] . In the current study, maximum maternal deaths occurred in primigravidas. This is because most of the eclamptic patients were primigravida and eclampsia took the highest toll of maternal deaths. Too many and too close pregnancies also adversely affect the mother's health. In our study, majority of maternal deaths 86.36% (n=76) occurred in unbooked cases. High incidence of deaths among the unbooked cases has also been observed in study done by Roy et al [13] . In our study, the highest mortality is observed among the marginalized and poor population, who frequently reside in remote and rural areas with limited access to health care services. Similar reports have been observed in their study done by Bhutta AZ and Black RE [9] .
A delay in accessing health care can occur at three time points. This has been described as the three-delay model: the first delay refers to a woman or her family delaying the decision to seek care; the second is the delay in reaching that care; and the third is the delay in receiving care once a healthcare provider is reached which is described by Mullick SS in their study [14] . A similar pattern was also observed in this study.
In the present study, 53(60.22%) women died within 6 hours of admission and 21(23.86%) died between 6-12 hours of admission. In our study 9(10.22%) women died between 13-24 hours of admission and 5(5.68%) women died after 24 hours of admission. In our study death within 6 hours is found more in comparison to reports published by Purandare in their study [12] . About 74(84.09%) deaths occurred within 12 hours of admission suggesting majority patients reach the tertiary care hospital quite late. Strengthening of both basic and comprehensive emergency obstetrics care at primary health centre level and first referral unit could possibly save many mothers lives.
In the present study, maximum deaths 61(69.31%) occurred in the post-partum period, followed by 23(26.13%) in the 3rd trimester. Similar results have also been reported by other studies done by Dogra K, P. Gupta, N. Purandare and A. Singh [11, 12] . High numbers of deaths in post-partum period indicate the need for continuous vigilance in post-partum period and prompt action in case of problems. Intranatal care by skilled attendant, timely management and replacement of lost blood volume can reduce deaths in post-partum period.
In the present study, direct causes contributed to 76(86.36%) of maternal deaths, of which eclampsia 40(45.45%) is the most Common cause. Other direct causes were hemorrhage 28(31.81%), sepsis 6(6.81%) and pulmonary embolism 2 (2.27%). Indirect causes contributed to 12 (13.63%) maternal deaths, of which anemia 11(12.50%) were the most common causes. Though eclampsia is preventable in almost all cases by good obstetrics care, it was found to be the leading cause of deaths 40(45.45%) in our institution. It is mainly due to high incidence of eclampsia in this area and delayed referral mostly after 12 hours of the incidence. Eclampsia, as seen in our study was found to be the leading cause of death in study done by Roy et al [13] .
The high maternal mortality reported from the developing countries was noted primarily among patients who did not have prenatal care as described by RL Goldenberg and P. Desari [15] [16] [17] which is found similar with our study as most of our maternal deaths were found in unbooked cases.
The socioeconomic status, level of education, the quality of patients' nutrition and antenatal care of the patients in our study were very low. Lack of and/or poor prenatal care, delay in early diagnosis, progression to severe disease, delay in treatment, lack of access to hospital care, lack of access to transportation to hospital, lack of transport from hospital to tertiary facility, lack of well-trained staff and personal, lack of proper resources and Intensive care unit were responsible for high maternal mortality in our study. These results are comparable with the study done by Bangal [18] .
Although the focus during the past decades has been on the saving of maternal lives, it is also important to look beyond survival to issues of reducing morbidity and disability and improving long-term outcomes of relevance to human development. The close links among poverty, inequity, under nutrition and human deprivation are well known, and all these factors have been shown to reduce the potential for human development considerably as shown in their study by AZ Bhutta and RE Black [9] which is comparable to our study also. There are promising interventions that can benefit survival as well as human development as shown in their study by LC Fernald and P L Engle [19] and there is a huge public health need to integrate the two issues which is concluded as take home message in our study also. Linking the agenda for maternal and child health and nutrition with the emerging issues of long-term development, human capital, and economic growth may well be the most appropriate strategy to ensure that we stay the course in solving one of the most important moral dilemmas of our times.
Conclusion
The MMR in this study is higher than the national average. Most deaths could have been avoided with the help of good antenatal, intranatal and postnatal care, early referral, quick, efficient and well equipped transport facilities, availability of adequate blood and blood components, adequate number of well equipped ICU beds at tertiary care level and by promoting overall safe motherhood. To reduce the maternal mortality and morbidity the main thrust should be on implementing basic and comprehensive emergency obstetrics care at peripheral level. Analysis of every maternal death through maternal death audit, at both community level (verbal autopsy) and at the institutional level should be carried out. It will help in identifying the actual causes of maternal death and deficiencies in health care delivery system that might contribute in formulating preventive measures to reduce pregnancy related deaths.
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